HGF induces fibronectin matrix synthesis in melanoma cells through MAP kinase-dependent signaling pathway and induction of Egr-1.
The matrix fibronectin protein is a multifunctional adhesive molecule that promotes migration and invasiveness of many tumors including melanomas. Increased fibronectin synthesis has been associated with the metastatic potential of melanoma cells; however, the molecular mechanisms underlying fibronectin overexpression during melanoma development are poorly understood. We report that hepatocyte growth factor/scatter factor (HGF) induces fibronectin expression and its extracellular assembly on the surface of melanoma cells through activation of mitogen-activated protein (MAP) kinase pathway, and induction and transcriptional activation of Early growth response-1 (Egr-1). Inhibition of B-RAF/MAP kinase pathway by dominant-negative mutants and by U0126-abrogated HGF-induced Egr-1, and chromatin immunoprecipitation showed that Egr-1 is bound to the fibronectin promoter in response to HGF. Exogenously expressed Egr-1 increased fibronectin levels, while blockage of Egr-1 activation by expression of the Egr-1 corepressor NAB2 interfered with the upregulation of fibronectin synthesis induced by HGF, indicating that Egr-1 exerts a significant role in fibronectin expression in response to HGF. Finally, analysis of the expression pattern of fibronectin in melanoma cells demonstrated that fibronectin levels are correlated with constitutive MAP kinase signaling. Our data define a novel mechanism that might have important implications in regulation of melanoma progression by autocrine HGF signaling or by constitutive activation of MAP kinase pathway.